Altered expression of E-Cadherin-related transcription factors indicates partial epithelial-mesenchymal transition in aggressive meningiomas.
E-Cadherin has been suggested to be involved in meningioma progression but is also known as a key player of epithelial to mesenchymal transition (EMT). We wondered whether the adherens junction protein E-Cadherin, the tight junction protein Zo-1, and transcription factors suppressing E-Cadherin expression (Slug, Snail, Twist, Zeb-1) are differentially expressed between histopathological subtypes of meningioma, and if the expression of these factors is related to biological features of meningiomas. Analyzing 85 meningiomas of various histopathological subtypes and grades of malignancy by immunohistochemistry and 50 of them in addition by real-Time-PCR, we observed significantly reduced expression of Zeb-1, Twist and Slug, together with slightly increased expression levels for E-Cadherin and Zo- 1 in fibroblastic WHO-grade I tumors compared to meningothelial WHO grade I tumors, contradicting the hypothesis of EMT in the fibroblastic meningiomas characterized by mesenchymal appearance. However, comparing aggressive WHO grade II or III meningiomas with WHO-grade I tumors, we observed altered expression levels (loss of E-Cadherin and Zo-1, increased expression of Zeb-1 and Slug) indicating molecular features of EMT in aggressive meningiomas. This was supported by reduced E-Cadherin and increased Slug levels in recurrent compared to non-recurrent meningiomas. The expression levels of E-cadherin and Zo-1 were positively correlated with expression of NF2 mRNA. In primary meningioma cultures and IOMM-Lee meningioma cells, EMT induction by TGF-ß resulted in altered morphology and increased expression of EMT associated transcription factors. Meningioma cells with allelic losses of NF2 showed generally higher levels of various EMT relevant proteins, but were unresponsive to TGF-ß treatment. Our data indicate that aggressive meningiomas of WHO grade II/III are characterized by molecular alterations indicating partial EMT. This might contribute to the aggressive biology of these tumors.